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Operative Treatment of Distal Clavicle Fracture Nonunion

Ho-Jung Kang, M.D.*, Hang-Seob Y oon, M.D., Soo-Bong Hahn, M .D., Sung-Jae Kim, M .D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: The distal clavicle has a biomechanical structure different from that of the proximal or middle 1/3 clavicle,
and delayed union or nonunion occurs frequently in a distal clavicle fracture. The authors obtained favorable results
from an open reduction and bone grafting of the distal clavicle nonunion. We report the results together with review

of the relevant literature.

Materials and M ethods. The subjects were 8 patients (average age, 38.9) who had undergone surgery for distal clav-
icle nonunion from August 2003 to May 2006. Nonunion occurred after surgical treatment in 4 cases, and after con-
servative treatment in the other 4. In all cases, the patients complained of pain.

Results: The mean follow-up duration was 14 months, and radiological union was observed in 8 weeks on average.
In al cases, the range of shoulder joint motion was normal at the end of the follow-up observation. In the functional
evaluation, 7 cases showed excellent results and 1 case showed good results.

Conclusion: Surgical treatment is a safe and reliable treatment for distal clavicle fracture nonunion because it can

achieve early rehabilitation and union.

Key Words: Clavicle, Distal fracture, Nonunion, Bone grafting, Internal fixation
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Fig. 1. (A) Fracture of Neer type Il distal
clavicle nonunion in a 51-year-old patient.
(B) Fixed using K-wire and TBW through X-
ray after the first operation, but the inferior
bone fragment was not fixed solidly. (C)
Fixed using AIBG and T-shape LCP because
osteosynthesis was not done in 6 months after
the operation.
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Table 1. Demographic data of the patients

SEX M 103 M 2E —

Size of distal Neer/Craig Nonunion Method of  Union .
No. SedAge fragment (mm) classification period (months)  fixation  (weeks) Reslt Complication
K-wire£*, A-Cjoint?
1 M/44 15.6 /1 12 TBW' 6  Excelent artf{ritis
2 M/33 295 1Y 14 T plate 7  Excdlent -
3 M/52 24.2 1Y 25 LCP? 9 Good -
4 FI29 20.0 i 12 ‘Miniplae 12 Good  cloint
subluxation
5 F/21 214 /1 36 LCP 7  Excdlent -
6 F/62 238 1/ 12 LCP 7  Excdlent -
7 M/39 27.7 1/ 12 T plate 10  Excdlent -
8 M/31 25.0 /11 15 T plate 8  Excellent -

*K-wire: Kirschner’'swire; "TBW: Tension band wiring; *A-C joint : Acromioclavicular joint; $LCP: Locking com-

pression plate; ' Mini Plate: Mini Leibinger plate

Fig. 2. (A) A 33-year-old male patient who received surgery for fracture of the right distal clavicle at a private hospi-
tal. Nonunion was observed in the fracture. (B) Internally fixed using a stainless T plate and K-wire, and AIBG was

performed.
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Fig. 3. (A) CT for a 29-year-old woman. Neer

type Il fracture nonunion infiltrating A-C

| joints. (B) Fixed internaly using a Leibinger

mini plate and K-wire, and AIBG was per-

.| formed. (C) Fracture union was confirmed
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through X-ray in 6 months from the operation.

o

S ohek el 7157

L E G R e
Bze) 7151 AFE

¢ 1o

T =T 2 o VS TR )

2 o2
-
o

o] glon

BERELEN

2 Iz

o
lo -

N
!
o
Jo X fr
S o e
o

t
N

k=)
2
A

ot po
4 o 24y

a
oX
=
=2
>,
o
>~
>
2

0
2

b
ke
ox
L
(o
fru

ol

ol

R

4

£
e

ne
2
;:
>
2V
o o
by
SN2
dS
o,
o

i
Ho
o

|
4

2 fgo AAE 2 EEE]

o
i
=

— 223 —



1_
il
ol

Els
CH AT A9 A
fHEf} ATe =81,
o 59 AT =&, F 1904]"
/\ 0]9}\‘;}-4'5'10'11'17)
=o Algstslon, 130110117\1 Widss
A, Wugdsd 1dE Astar, 12404 =
o|2l4S 7 AlFstH T Johnson 7L 54
«] A4 JH—JE_ % 3‘011 o 5t 943 %-?_% A

=l
r ot R
o @ rQ offt U il @S ok

HoQt 2 gt Ok 2 T gE 4

>

_,d
2
il

—{11
O

ne
e 32

o M
ox
2 do Lo
oz kI
2 o
0% o
folr ot
E)
e
e
e o
30 v ©
ST
e
ttlo
2
Y
_O‘L

. d
_‘_4>

%E,
g
o,
>
it
=
c
w0
=
°©
=]
A

_’YL_I‘
i
Gl
&
_0|L
38
Lo

Ebraheim 5% 24

S A7 (reconstruction) &
ojlx&ES& %‘5‘}@1 WAL f3 4

®
O

g2

]

it

Jo

%

oo A oo e N Q8 g ob
el
=, o
1 My >
=X

At 3% E} Der

Fig. 4. The hardware was removed as fracture union was
confirmed through X-ray. Traumatic arthritis and bony
spur was observed in acromioclavicular joint. However,
the patients had a good clinical results and normal range
of motion.
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Fig. 5. A 29-year-old female patient. As the patient was
found moderate unstable and comminuted in operation,
vel peau spica cast was performed for 4 weeks.
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